Creation of Abdominal Aortic Aneurysms in Sheep by Extrapolation of Rodent Models: Is It Feasible?
Abdominal aortic aneurysms (AAAs) are a potentially deathly disease, needing surgical or endovascular treatment. To evaluate potentially new diagnostic tools and treatments, a large animal model, which resembles not only the morphological characteristics but also the pathophysiological background, would be useful. Rodent animal aneurysm models were extrapolated to sheep. Four groups were created: intraluminal infusion with an elastase-collagenase solution (n = 4), infusion with elastase-collagenase solution combined with proximal stenosis (n = 7), aortic xenograft (n = 3), and elastase-collagenase-treated xenograft (n = 4). At fixed time intervals (6, 12, and 24 weeks), computer tomography and autopsy with histological evaluation were performed. The described models had a high perioperative mortality (45%), due to acute aortic thrombosis or fatale hemorrhage. A maximum aortic diameter increase of 30% was obtained in the protease-stenosis group. In the protease-treated groups, some histological features of human AAAs, such as inflammation, thinning of the media, and loss of elastin could be reproduced. In the xenotransplant groups, a pronounced inflammatory reaction was visible at the start. In all models, inflammation decreased and fibrosis occurred at long follow-up, 24 weeks postoperatively. None of the extrapolated small animal aneurysm models could produce an AAA in sheep with similar morphological features as the human disease. Some histological findings of human surgical specimens could be reproduced in the elastase-collagenase-treated groups. Long-term histological evaluation indicated stabilization and healing of the aortic wall months after the initial stimulus.